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(57) ABSTRACT

Novel tools and techniques are described for protecting an
electronic device. In one aspect, an electronic device might
comprise a housing defining an open front face, a chassis
disposed within the housing, a panel disposed within the open
front face of the housing and supported on the chassis, and an
elastomeric overmold surrounding at least a portion of a
perimeter of the panel and disposed between at least a portion
of the chassis and at least a portion of the housing. In some
cases, the overmold might be configured to provide a perim-
eter seal around the panel and to deform upon a frontal impact
to the panel or housing. The overmold might be configured to
prevent intrusion of liquids or particulates within the elec-
tronic device. In another aspect, a protective housing, which
might comprise the housing, the chassis, and the overmold,
may be provided for protecting a stand-alone electronic
device.
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ELASTOMERIC CHASSIS SUSPENSION FOR
ELECTRONIC DEVICES

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims priority to co-pending U.S. Provi-
sional Patent Application No. 61/579,880, filed Dec. 23,
2011, by Mack et al. and titled, “ELASTOMERIC CHASSIS
SUSPENSION FOR ELECTRONIC DEVICES”, which is
hereby incorporated by reference, as if set forth in full in this
document, for all purposes.

The present disclosure may also be related to the following
commonly assigned application(s)/patent(s):

U.S. patent application Ser. No. 12/773,742, filed May 4,
2010 by Gibson et al. and titled, “Multi-Client Local Network
Base Station” (published as US PG Pub. No. 2011/0276885
Al on Nov. 10, 2011) (hereinafter, the “*742 Application”),
which is incorporated herein by reference in its entirety; and

U.S. patent application Ser. No. 13/722,884 filed on a date
even herewith by Mack et al. and titled “Camera Barrel
Mechanism”, which claims priority to provisional U.S. Patent
Application No. 61/579,863, filed on Dec. 23, 2011, both of
which are incorporated by reference herein in their entirety.

The respective disclosures of these applications/patents are
incorporated herein by reference in their entirety for all pur-
poses.

COPYRIGHT STATEMENT

A portion of the disclosure of this patent document con-
tains material that is subject to copyright protection. The
copyright owner has no objection to the facsimile reproduc-
tion by anyone of the patent document or the patent disclosure
as it appears in the Patent and Trademark Office patent file or
records, but otherwise reserves all copyright rights whatso-
ever.

FIELD

The present disclosure relates, in general, to mechanisms
for protecting components within and on a surface of portable
electronic devices, and more particularly, to an elastomeric
chassis suspension for electronic devices.

BACKGROUND

Traditionally, electronic devices, particularly portable
electronic devices, have been constructed to be as compact as
the components within might allow. This approach saves
costs, while allowing the electronic devices to be less bulky,
and thus less cumbersome for a consumer to carry or other-
wise transport. As a result, most portable electronic devices
having such features lack mechanisms therein that protect the
internal and/or external components from impacts, e.g., due
to daily handling, drops, collisions with other objects, etc.
Such impacts may damage display screens (e.g., touchscreen
display, non-touchscreen display, etc.) on a surface of a por-
table electronic device, and/or may damage electronics com-
ponents housed within the portable electronic device.

For similar reasons (as well as other reasons including
non-use near liquids or particulates) most currently available
portable electronic devices lack a water-proof or water-resis-
tant seal (or particulate seal) either around a perimeter of a
display screen of the electronic device and/or around a perim-
eter of an inner housing of the electronic device. As a result,
inadvertent dropping of the electronic device in standing

10

15

20

25

30

35

40

45

50

55

60

65

2

water or other liquids (or on/near particulates, such as sand,
dust, powders, etc.) may damage the internal components,
e.g., due to short circuiting by the intruding liquid of elec-
tronic components within the portable electronic device (or
abrasion/damage to the electronic components due to the
intruding particulates within the device).

The embodiments disclosed herein are directed toward
overcoming one or more of the problems discussed above.

BRIEF SUMMARY

Various embodiments provide tools and techniques to
enable protection of components on a surface and/or within
an internal portion of portable electronic devices from
impacts due to external forces (e.g., daily handling, drops,
collisions with other objects, etc.), while allowing for protec-
tion of internal electronic components from liquid or particu-
late damage (e.g., short-circuits, abrasions, corrosions, rust-
ing, or other damage, etc.) due to liquids or particulates
intruding into the internal portion of the portable electronic
devices in which the electronic components may be housed.

According to some embodiments, an electronic device
might comprise a housing defining an open front face, a
chassis disposed within the housing, a panel disposed within
the open front face of the housing and supported on the
chassis, and an elastomeric overmold surrounding at least a
portion of a perimeter of the panel and disposed between at
least a portion of the chassis (and/or a portion of the panel)
and at least a portion of the housing. In some cases, the
overmold might be configured to provide a perimeter seal
around the panel (and/or around a display provided on a front
surface of the panel) and to deform upon a frontal impact to at
least one of the panel, the housing, or the elastomeric over-
mold. The overmold might also be configured to prevent
intrusion of liquids or particulates within the electronic
device. In some embodiments, a protective housing, which
comprises the housing, the chassis, and the overmold, may be
provided for protecting a stand-alone electronic device.

In one aspect, an electronic device might comprise a hous-
ing, a chassis, a panel, and a deformable elastomer overmold.
The housing might define an open front face. The chassis
might be disposed within the housing. In some embodiments,
the chassis may be in communication with the housing
though a rib and slot interface, and the chassis may be affixed
to the housing with a tab and notch interface. Both the rib and
slot interface and the tab and notch interface may define a
tolerance between the chassis and the housing in a vector
substantially normal to the open front face. The panel might
be disposed within the open front face of the housing and
might be affixed to the chassis. The deformable elastomer
overmold may surround a perimeter of the panel and may be
disposed between at least a portion of the chassis and at least
aportion of the housing. The overmold may, in some embodi-
ments, be configured to provide a perimeter seal around the
panel and to deform upon a frontal impact to the panel,
allowing compliance between the chassis and the housing to
the extent of the tolerance.

In another aspect, an electronic device might comprise a
housing defining an open front face, a panel disposed within
the open front face of the housing, and a first deformable
overmold surrounding at least a portion of a perimeter of the
panel and disposed between at least a portion of the panel and
at least a portion of the housing.

According to some embodiments, the housing might com-
prise a shock interface mounted on a rear panel of the housing.
The shock interface might comprise one or more support ribs
extending between the shock interface and a sidewall of the
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housing. Each of the one or more support ribs might have a
structure configured to support the first deformable overmold
when the first deformable overmold is absorbing a force of the
frontal impact to the panel.

In yet another aspect, a protective housing for providing
impact, water, and particulate protection for an electronic
device (such as a stand-alone electronic device) might com-
prise a housing, a chassis, and an overmold. The housing
might define an open front face. The chassis might be dis-
posed within the housing, and might support the electronic
device thereon. In such examples, the electronic device might
be disposed within the open front face of the housing. The
overmold might surround at least a portion of a perimeter of
the electronic device and might be disposed between at least
a portion of the chassis and at least a portion of the housing.

Various modifications and additions can be made to the
embodiments discussed without departing from the scope of
the invention. For example, while the embodiments described
above refer to particular features, the scope of this invention
also includes embodiments having different combination of
features and embodiments that do not include all of the above
described features.

BRIEF DESCRIPTION OF THE DRAWINGS

A further understanding of the nature and advantages of
particular embodiments may be realized by reference to the
remaining portions of the specification and the drawings, in
which like reference numerals are used to refer to similar
components. In some instances, a sub-label is associated with
a reference numeral to denote one of multiple similar com-
ponents. When reference is made to a reference numeral
without specification to an existing sub-label, it is intended to
refer to all such multiple similar components. In some
instances, various shaded portions (including hatchings,
cross-hatchings, and the like) may denote depth-wise difter-
ences between adjacent surfaces/components and/or may
denote different surfaces/components that abut or are near
each other.

FIG. 1is a generalized diagram illustrating a front perspec-
tive view of an example of a portable electronic device, in
accordance with various embodiments.

FIG. 2A is a front perspective view of an example of a
molded elastomer for a portable electronic device, in accor-
dance with various embodiments.

FIG. 2B is a partial sectional view ofthe molded elastomer,
as shown along section line A-A in FIG. 2A, in accordance
with various embodiments.

FIG. 3A is a front elevation view of an example of a
housing for a portable electronic device, in accordance with
various embodiments.

FIG. 3B is a partial sectional view of the housing, as shown
along section line B-B in FIG. 3A, in accordance with various
embodiments.

FIG. 4A is afront elevation view of an example of amolded
elastomer that is positioned within a housing for a portable
electronic device, in accordance with various embodiments.

FIG. 4B is a partial sectional view of the housing with the
molded elastomer that is positioned therein, as shown along
section line C-C in FIG. 4A, in accordance with various
embodiments.

FIG.5A is afront elevation view of an example of amolded
elastomer that is positioned within a housing for a portable
electronic device, together with a chassis and sub-chassis
structure, in accordance with various embodiments.
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FIG. 5B is a partial sectional view of the housing, molded
elastomer, chassis, and sub-chassis, as shown along section
line D-D in FIG. 5A, in accordance with various embodi-
ments.

FIG. 5C is a sectional view of the housing, molded elas-
tomer, and chassis, as shown along section line E-E in FIG.
5B, in accordance with various embodiments.

FIG. 6A is a front elevation view of an example of a
portable electronic device, in accordance with various
embodiments.

FIG. 6B is a partial sectional view of the portable electronic
device, as shown along section line F-F in FIG. 6 A, in accor-
dance with various embodiments.

FIG. 7A is a front elevation view of an example of a
portable electronic device, in accordance with various
embodiments.

FIG. 7B is a partial sectional view of the portable electronic
device, as shown along section line G-G in FIG. 7A, in accor-
dance with various embodiments.

FIG. 8A is a front elevation view of an example of a
portable electronic device, in accordance with various
embodiments.

FIG. 8Bis a partial sectional view of the portable electronic
device, as shown along section line H-H in FIG. 8A, in accor-
dance with various embodiments.

FIG. 9A is a front elevation view of an example of a
housing for a portable electronic device, in accordance with
various embodiments.

FIG. 9B is a partial sectional view of the housing, as shown
along section line I-1 in FIG. 9A, in accordance with various
embodiments.

FIG. 10A is a front elevation view of an example of a
housing for a portable electronic device, in accordance with
various embodiments.

FIGS. 10B-10C are partial sectional views of the housing,
as shown along section line J-J in FIG. 10A, in accordance
with various embodiments.

FIG. 11A is a front elevation view of an example of a
housing for a portable electronic device, in accordance with
various embodiments.

FIGS. 11B is a partial sectional view of the housing, as
shown along section line K-K in FIG. 11A, in accordance
with various embodiments.

DETAILED DESCRIPTION OF CERTAIN
EMBODIMENTS

While various aspects and features of certain embodiments
have been summarized above, the following detailed descrip-
tion illustrates a few exemplary embodiments in further detail
to enable one of skill in the art to practice such embodiments.
The described examples are provided for illustrative purposes
and are not intended to limit the scope of the invention.

In the following description, for the purposes of explana-
tion, numerous specific details are set forth in order to provide
a thorough understanding of the described embodiments. It
will be apparent to one skilled in the art, however, that other
embodiments of the present invention may be practiced with-
out some of these specific details. In other instances, certain
structures and devices are shown in block diagram form.
Several embodiments are described herein, and while various
features are ascribed to different embodiments, it should be
appreciated that the features described with respect to one
embodiment may be incorporated with other embodiments as
well. By the same token, however, no single feature or fea-
tures of any described embodiment should be considered
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essential to every embodiment of the invention, as other
embodiments of the invention may omit such features.

Unless otherwise indicated, all numbers used herein to
express quantities, dimensions, and so forth used should be
understood as being modified in all instances by the term
“about.” In this application, the use of the singular includes
the plural unless specifically stated otherwise, and use of the
terms “and” and “or” means “and/or” unless otherwise indi-
cated. Moreover, the use of the term “including,” as well as
other forms, such as “includes” and “included,” should be
considered non-exclusive. Also, terms such as “element” or
“component” encompass both elements and components
comprising one unit and elements and components that com-
prise more than one unit, unless specifically stated otherwise.

A set of embodiments provides novel chassis suspensions
for electronic devices. One embodiment can be employed in
atablet computer or similar device. Another embodiment can
be employed in a telephone handset, a mobile telephone, a
mobile smart phone, or similar device. Merely by way of
example, the 742 Application describes a number of com-
munication systems, including base stations, tablet systems,
and handset systems, any (or all) of which can employ various
embodiments of the docking solutions described herein.
These chassis suspension solutions, as an example, can also
be implemented in conjunction with the camera barrel
mechanism described in U.S. patent application Ser. No.
13/722,884 filed on a date even herewith by Mack et al. and
titled “Camera Barrel Mechanism” , which claims priority to
provisional U.S. Patent Application No. 61/579,863, filed on
Dec. 23, 2011 , both of which are incorporated by reference
herein in their entirety.

Herein, the term “molded elastomer” is used to describe a
component of a portable electronic device that is used to
provide shock absorption during impacts and/or to provide
water-proofing/water-resistance or particulate-proofing/par-
ticulate-resistance, in accordance to various embodiments.
The terms “molded elastomer,” “elastomer overmold,” “over-
mold,” and the like are interchangeable terms for the purpose
of describing such a component herein. The terms “housing”
and “rear housing” are used to describe a component of the
portable electronic device that covers or surrounds at least
internal components of the electronic device—as well as the
molded elastomer, which extends from within the device to a
front surface of the device (and in some embodiments,
beyond the front surface of the device, as shown in some
figures).

In an aspect of some embodiments, a molded elastomer
seals a display of the electronic device, isolates the display
around the perimeter, and serves as a shock absorber during
frontal impact. An elastomer overmold might, for example,
be displaced between a touch panel of the device and a hous-
ing of the device, in accordance with some embodiments. The
overmold can provide a perimeter seal around the touch panel
(e.g., to prevent intrusion of particulates or liquids into the
device from around the edges of the touch panel). In some
examples, the overmold might be disposed so that it extends
in relief beyond the outer surface of the touch panel. The
overmold, according to some embodiments, might extend
between the chassis of the device and the rear housing, to
provide a front impact shock interface between the housing
and the chassis. In this way, the overmold can also serve as a
shock absorber against frontal impacts to the touch panel (or,
on a non-touch enabled device, the display screen).

According to some embodiments, the shock interface can
include one or more support ribs between the overmold and a
rear portion of the housing, the support rib providing a rigid
structure against which the overmold can deform (e.g., upon
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frontal impact). The shock interface might also include a rib
and slot interface that allows compliance between the chassis
and the housing, which can be secured by a tab and notch
attachment (such as the “snap” mechanism illustrated as tab
155 and notch 165q in, e.g., FIGS. 5B, 6B, 7B, and 8B). The
overmold, then, can bias the slots of the chassis against the
ribs of the housing, preventing movement of the chassis and
display/touch panels (which might be affixed to the chassis
using any appropriate fixture) relative to the housing. On a
frontal impact to the touch/display panel, however, the over-
mold can deform (to the extent of the tolerance of the rib and
slot interface and/or to the extent of the tolerance of the
support rib(s)), allowing translation of the panel/chassis into
the housing. At the same time, the deformation of the over-
mold absorbs at least some of the energy of the frontal shock,
preventing that energy from being transferred to the display/
touch panels, chassis, and/or electronics of the device.

FIGS. 1-11 variously illustrate some of the features of the
novel chassis suspensions for electronic devices referred to
above. The skilled reader should note that the devices and
systems illustrated by FIGS. 1-11 refer to examples of differ-
ent embodiments that include various components, which can
be considered alternatives and/or can be used in conjunction
with one another in the various embodiments. In some
aspects, some of the various embodiments may be the same or
similar embodiment. Hence, the description herein of the
illustrated devices and systems as shown in FIGS. 1-11 is
provided for purposes of illustration and should not be con-
sidered to limit the scope of different embodiments.

FIG.1 is a generalized diagram illustrating a front perspec-
tive view of an example of a portable electronic device 100, in
accordance with various embodiments. In an aspect as shown
in FIG. 1, electronic device 100 comprises front panel 105,
camera 110, display 115, speaker 120, buttons 125, housing
(or rear housing) 130, and molded elastomer 135. Front panel
105 may include front surface 105a—which, according to
some embodiments, may include at least one or all of the
camera 110, display 115, speaker 120, and buttons 125
imbedded therein and/or extending therefrom. In other
words, in these embodiments, the front panel 105 may include
atleastone or all of the camera 110, display 115, speaker 120,
and buttons 125. In some embodiments, the front panel 105
may be a stand-alone electronic device (e.g., a commercially
available device); in such cases, the overmold 135 and the
housing 130 may serve as added shock (and/or water or
particulate) protection that may be purchased separately from
the stand-alone electronic device (perhaps, as a bundled
accessory or as an after-market accessory, etc.).

Camera 110, in some embodiments, may include a barrel
mechanism, an example of which is described in greater
detail in co-pending U.S. patent application Ser. No. 13/722,
884 filed on a date even herewith by Mack et al. and titled
“Camera Barrel Mechanism™ , which claims priority to pro-
visional U.S. Patent Application No. 61/579,863, filed on
Dec. 23, 2011, both of which are incorporated by reference
herein in their entirety. For the purposes of this document,
camera 110 may include any type of camera that may be
mounted (by any known mechanism) on a front panel (or rear
panel) of an electronic device (including, but not limited to,
charge-coupled devices (“CCDs”), digital still cameras, digi-
tal video cameras, phone cameras, optical cameras, and/or
other types of semi-conductor-based cameras, etc.).

In some embodiments, camera 120 may include a water-
proof or water-resistant layer or coating therein (or on a
surface thereof that may be adjacent to surface 105a) that
does not significantly negatively affect the quality of captured
images. Alternatively, the camera components could indi-
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vidually be made of water-proof or water-resilient materials,
and the water-proof or water-resistant layer or coating could
be positioned at an interface between the camera 110 and the
front panel 105. Such water-proof or water-resistant layer or
coating might in some cases also prevent particulates from
intruding within the housing via the camera/housing inter-
face, or the like.

In some embodiments, display 115 may include a touch-
screen display or a non-touchscreen display. In some embodi-
ments, display 115 may include display technologies selected
from a group consisting of liquid crystal display (“LCD”)
technology, light emitting diode (“LED”) technology, and
organic light emitting diode (“OLED”) technology, etc., any
of' which may utilize edge-lighting technology, back-lighting
technology, and/or active-matrix technology. Display screen
115, according to some embodiments, may further include a
glass layer selected from protective glass, high-density glass,
and/or other glasses which are doped or otherwise infused
with strengthening materials (as known to those skilled in the
art). Protective coatings (as also known to those skilled in the
art) may additionally be added to an external surface of the
display screen 115.

In some embodiments, display 115 may include a water-
proof or water-resistant layer or coating (which might also
protect against particulates and the like) thereon that does not
significantly negatively affect image display quality. Alterna-
tively, or additionally, the water-proof or water-resistant layer
or coating could be positioned at an interface between the
display 115 and the front panel 105 (e.g., via an overmold
structure surrounding a perimeter of the display 115, e.g., as
shown in FIGS. 7 and 8).

According to some embodiments, speaker 120 may
include a speaker grill and speaker assembly (both as known
to those skilled in the art). The speaker grill and speaker
assembly, in some embodiments, may be attached to chassis
165 (as shown in, and as described below with respect to, e.g.,
FIG. 6). In alternative embodiments, the speaker grill and
speaker assembly may be attached to front panel 105 and/or
housing 130.

In some embodiments, speaker 120 may include a water-
proof or water-resistant layer or coating (which might also
protect against particulates and the like) therein that does not
significantly negatively impact sound quality. Alternatively,
the speaker components could individually be made of water-
proof or water-resilient materials, and the water-proof or
water-resistant layer or coating could be positioned at an
interface between the speaker 120 and the front panel 105
and/or the housing 130 (depending on whether the speaker
120 abuts one or both of the front panel 105 and the housing
130).

Buttons 125, in some examples, may include buttons pro-
vided in front panel 105 and/or on a side or other external
surface of housing 130. In some embodiments, buttons 125
may be “hard” buttons (i.e., physical buttons embedded in a
surface of the front panel 105 and/or housing 130) including,
but not limited to, a power button 1254, a menu or home
button 1255, and a search button 125¢. Other buttons—in-
cluding, but not limited to, a zoom in button, a zoom out
button, a back button (e.g., for web-browsing), a forward
button (e.g., for web-browsing), a favorites button, volume
control buttons (e.g., volume up button, volume down button,
mute button, etc.), an e-mail button, multimedia control but-
tons (e.g., play button, pause button, media reverse button,
media forward button, stop button, record button, etc.), a
calculator button, an undo button, a redo button, and the
like—may also be included either on the front panel 105 or on
an external surface of housing 130. Buttons 125, according to
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some embodiments, may include at least one “soft” button
(i.e., aregion corresponding to a portion of an input field on a
touchscreen display (such as display 115) that may usually be
denoted by a graphical representation of a button, etc.), which
might be configured to perform any of the functions of the
“hard” buttons mentioned above. In some examples, each
button 125 might have a profile shape selected from a group
consisting of circle, square, rectangle, triangle, any curved
shape, any polygonal shape, and any combination of these
shapes, etc. Each button 125, according to some embodi-
ments, might have a contact surface (i.e., surface on which a
user’s finger may make contact to actuate the button) that may
be at least one of raised, recessed, flat, generally concave,
generally convex, smooth, rough, soft, hard, or any combina-
tion of these characteristics.

In some embodiments, buttons 125 may include a water-
proof or water-resistant layer or coating (which might also
protect against particulates and the like) therein that does not
significantly negatively impact actuation quality. Alterna-
tively, the button components could individually be made of
water-proof or water-resilient materials, and the water-proof
or water-resistant layer or coating could be positioned at an
interface between each button 125 and the front panel 105
and/or the housing 130 (depending on whether each button
125 is provided on a surface of one or both of the front panel
105 and the housing 130). In yet another alternative example,
a water-proof or water-resistant layer or coating may be pro-
vided over each button 125 such that any gaps between each
button 125 and the surface of the front panel 105/housing 130
may be covered by the layer or coating. In one aspect, such a
coating or layer may cover a portion of the exposed surface of
the front panel 105, all of the exposed surface of the front
panel 105, a portion of housing 130, and/or all of the housing
130.

FIGS. 2-5 illustrate various different embodiments, each
embodiment representing an electronic device 100 in differ-
ent stages of disassembly, showing one or more components
in position relative to one another. In some cases (i.e., in the
cases where shock interface 140 includes only one of ribs 150
as shown in FIG. 3 or ribs 150 as shown in FIG. 4), the
embodiments of FIGS. 2-5 represent the same embodiment at
different states of disassembly, while FIG. 6 shows a fully
assembled device 100.

FIG. 2A is a front perspective view of an example of a
molded elastomer 135 for a portable electronic device 100, in
accordance with various embodiments. FIG. 2B is a partial
sectional view of the molded elastomer 135, as shown along
section line A-A in FIG. 2A, in accordance with various
embodiments. As shown in FIG. 2, molded elastomer or over-
mold 135 may comprise an outer wall 1354, an inner wall
135b, and a base 135¢ connecting the outer wall 1354 and the
inner wall 13556. Overmold 135 may be made from a single
elastomer, rubber, or silicone material (or other elastomeric
material), such as via, e.g., a molding process (e.g., injection
molding, compression molding, or the like, etc.). Alterna-
tively, each of the outer wall 1354, inner wall 1355, and base
135¢ may be individually molded and subsequently bonded
together (e.g., by heat bonding, adhesives, etc.). In yet another
alternative example, one of the outer wall 135a or inner wall
1355 may be molded together with base 135¢, and the result-
ant L-shaped structure bonded together with the other of the
outer wall 1354 or inner wall 1355.

In any case, the outer wall 1354 of overmold 135 may be
configured so as to conform to a shape matching a front
profile shape of front panel 135 (e.g., in the embodiments as
shown in FIGS. 1-7) and/or display 115 (e.g., in the embodi-
ments as shown in FIGS. 7-8), to form a perimeter seal around
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an outer perimeter of the front panel 135 and/or the display
115. At the same time, the outer wall 1354 may be configured
to conform to a front opening of housing 130, so as to form a
perimeter seal around an inner perimeter of the front opening
of housing 130; in some cases, the front opening of housing
130 may be configured so as to conform to the (outer perim-
eter) shape of the outer wall 135a, which may in turn be
shaped to conform to the front profile shape of front panel
135. The inner wall 1355 (and the base 135¢) may be config-
ured so as to conform to the shape of an outer lip portion of the
chassis 135 or 135' (as shown, e.g., in FIG. 7B), on which the
front panel 105 may rest (e.g., in the embodiments as shown
in FIGS. 1-7) and/or on which the display 115 may rest (e.g.,
in the embodiments as shown in FIGS. 7-8). Accordingly, the
outer wall 1354 might have a height dimension (i.e., along the
z-axis dimension) that may be larger than that of the inner
wall 135b, e.g., as shown in the embodiments in FIGS. 2B,
4B, 5B, 6B, and 7B).

We now turn to FIG. 3, which illustrates an example of
housing 130. FIG. 3A is a front elevation view of an example
of a housing 130 for a portable electronic device 100, in
accordance with various embodiments. FIG. 3B is a partial
sectional view of the housing 130, as shown along section line
B-Bin FIG. 3A, in accordance with various embodiments. As
shown in FIG. 3, housing 130 may comprise side walls 1304,
rear panel 1305, and shock interface 140. In some embodi-
ments, shock interface 140 may comprise a plurality of sup-
portribs 145, a plurality of alignment ribs 150, and a plurality
of'tabs 155. A top surface of support ribs 145 and alignment
ribs 150 may, in some examples, be flush with a top surface of
shock interface 140. Alternatively, in some embodiments
(e.g., as shown in FIG. 4), alignment ribs 150 might have a
height extending from rear panel 1305 to some middle point
between rear panel 1305 and a top surface of shock interface
140; preferably, the height of alignment ribs 150 should be
sufficient large to engage with (slot 165a of) chassis 165 (e.g.,
a height approximately equal to at least 50% of the distance
between the rear panel 1305 and the top surface of shock
interface 140).

Tabs 155, according to some embodiments, might be
formed as an integral part of shock interface 140, via, e.g., a
molding process or a machining process, etc. In some
embodiments, tabs 155 may be configured to bend into open-
ing/cavity 1405 within shock interface 140, particularly, in
response to a force directed downward (i.e., in the negative
z-axis direction) and/or in a direction into the cavity 1405
(i.e., in the x-axis direction). Once the force is released, the
tabs 155 are configured to return to their original shape and
position before encountering the force (i.e., as shown in FIG.
3B).

In the embodiments as shown in FIG. 3B, housing 130 may
include a curved wall portion 130¢ formed between side walls
130a and rear panel 1305. In alternative embodiments, how-
ever, housing 130 may include side walls 130qa that join
directly with rear panel 1305, without curved wall portion
130c. In any case, side walls 130a might, in some cases, be
formed at an angle 8 with respect to rear panel 1305, where
angle 6 might be any angle, for example, between a range of
30°to 150°, or preferably between a range of 60° to 120°, or
more preferably between a range of 80° to 100°. In some
cases, angle 0 might be approximately 90°, such as shown in
the various embodiments of FIGS. 3-11.

In some embodiments, housing 130 may further include
access panel cover 160, which might provide access to an
internal portion of housing 130 (e.g., to physically make
contact and actuate tabs 155 or to access electronic compo-
nents housed within housing 130). Cover 160 may include

10

15

20

25

30

35

40

45

50

55

60

65

10

one of a hinged door that may be permanently affixed to rear
panel 1305 at one edge of cover 160 (which may be config-
ured by any hinge mechanism known to those skilled in the
art), aremovable door (which may be attached by any detach-
able cover mechanism known to those skilled in the art), ora
slidable door (which may be configured by any sliding door
mechanism known to those skilled in the art), with corre-
sponding structure on the rear panel 1305.

FIG. 4A is a front elevation view of an example of a molded
elastomer 135 that is positioned within a housing 130 for a
portable electronic device 100, in accordance with various
embodiments. FIG. 4B is a partial sectional view of the hous-
ing 130 with the molded elastomer 135 that is positioned
therein, as shown along section line C-C in FIG. 4A, in
accordance with various embodiments. As shown in FIG. 4,
molded elastomer or overmold 135 may be fitted within hous-
ing 130, such that base 135¢ of overmold 135 rests on support
ribs 145 of shock interface 140. In some embodiments, over-
mold 135 may also rest on portions of the shock interface 140
itself (e.g., as shown near the inner corners of housing 130 in
FIG. 4A).

FIG.5A is a front elevation view of an example of a molded
elastomer 135 that is positioned within a housing 130 for a
portable electronic device 100, together with a chassis 165
and a sub-chassis 170, in accordance with various embodi-
ments. FIG. 5B is a partial sectional view of the housing 130,
molded elastomer 135, chassis 165, and sub-chassis 170, as
shown along section line D-D in FIG. 5A, in accordance with
various embodiments. FIG. 5C is a sectional view of the
housing 130, molded elastomer 135, and chassis 165, as
shown along section line E-E in FIG. 5B, in accordance with
various embodiments. As shown in FIG. 5A, chassis 165 may
be shaped to fit an inner shape of inner wall 1354 of molded
elastomer or overmold 135. As shown in FIGS. 5B and 5C,
chassis 165 may include a flat portion generally parallel to the
x-y plane (as shown in FIGS. 5B and 5C) and an outer lip
portion that extends in a direction generally along (or parallel
to) the negative z-axis direction from an outer edge(s) of the
flat portion of chassis 165, around an outer perimeter (i.e.,
along the outer edge(s)) of chassis 165, where the outer lip
portion might have a shape fitting within, and generally con-
forming to, a U-shaped region defined by outer wall 135a,
inner wall 13554, and base 135¢ of overmold 135. In some
embodiments, the U-shaped region might snugly fit about the
outer lip portion along the outer perimeter of the chassis 165.

Chassis 165 might also include an inner lip portion that
may be affixed to sub-chassis 170, the inner lip extending in
a direction generally along (or parallel to) the negative z-axis
direction from an inner edge(s) of the flat portion of chassis
165. Chassis 165 might further include an inner wall portion
that may extend between the inner and outer lips of chassis
165, in a direction generally along (or parallel to) the negative
z-axis direction and/or in a direction generally parallel with
aninner wall of shock interface 140. The middle wall may run
parallel with an entire perimeter of chassis 165, in some
examples, while in other examples, the middle wall may run
parallel with two opposing side walls 130a of electronic
device 100. In any case, the middle wall of chassis 165 may
include a plurality of'slots 1655 corresponding to, and shaped
to fit about, alignment ribs 150 of shock interface 140. The
engagement of the plurality of slots 1655 with alignment ribs
150 provides vertical compliance between the chassis assem-
bly and the housing 130, thus preventing lateral movement
(i.e., in a direction parallel with the x-y plane) and downward
movement (i.e., in the negative z-axis direction) of chassis
165 relative to housing 130. The middle wall of chassis 165
might further include notch 1654, which might engage with



US 9,197,274 B2

11

tab 155 of shock interface 140 when the chassis 165 is resting
within the housing 130 (i.e., when slots 1655 are engaged
with ribs 150), to prevent movement of chassis 165 along the
positive z-axis direction, thus securing the chassis 165 (and
sub-chassis 170, along with components of the electronic
device 100 that are mounted on or housed in chassis 165 and
sub-chassis 170) within housing 130. When chassis 165 is
lowered into housing 130, a bottom portion of the middle wall
of chassis 165 applies a force directed downward (i.e., in the
negative z-axis direction) and/or in a direction into the cavity
1405 (i.e., in the x-axis direction), which might cause tabs 155
to bend inward into opening/cavity 1405 within shock inter-
face 140 (in a manner as discussed above). When chassis 165
is lowered such that tabs 155 encounter notches 165a, the
force ceases to be applied by the middle wall of the chassis
165, resulting in the tabs 155 returning to their original shape
and position before encountering the force. A flat portion of
each tab 155, which is generally parallel with at least a lower
inner surface of each notch 1654, might prevent the middle
wall (and thus the entire chassis 165) from moving along the
positive z-axis direction.

Chassis 165 may be disengaged from the housing 130 by,
for example, disengaging tabs 155, which might be accom-
plished by applying a force in a direction into the cavity 1405.
Such a force may be applied via use of a tool, such as a screw
driver, or a custom tool, etc., that may enter the inner portion
ot housing 130 via cover 160. Alternatively, a built-in release
mechanism (such as release mechanism 190, as shown in
FIGS. 10-11) might be provided within housing 130 to dis-
engage tabs 155 from notches 165a. In some cases, the tool or
release mechanism might allow for simultaneous disengage-
ment of a plurality (or all) of tabs 155. Once each tab 155 is
clear of each notch 165a, chassis 165 may be removed from
the housing 130.

The region defined by the inner walls of the inner lip
portion and the sub-chassis 170 may be used to support and/or
house additional electronics 175 (as shown, e.g., in FIG. 6B)
for the components of the front panel 105 (including, but not
limited to, power supplies (e.g., power adapters, transform-
ers, batteries, etc.), control circuitry, support structures,
actuators, etc. for at least one of camera 110, display 115,
speakers 120, or buttons 125). The height of the inner lip
portion may be configured to appropriately account for space
requirements for such components. The inner lip portion
might, in some examples, extend along an inner perimeter
(i.e., along the inner edge(s)) of chassis 165. In other
examples, the inner lip portion might extend along only por-
tions of the inner perimeter/inner edge(s) of chassis 165, such
that the space defined generally by the middle wall, the inner
lip, the flat portion, and the sub-chassis may be utilized for
additionally housing the additional electronics 175.

According to some embodiments, sub-chassis 170 might
be affixed (or otherwise secured) to the middle wall of chassis
165, thus ensuring the stability of sub-chassis 170 relative to
chassis 165. In some embodiments, sub-chassis 170 may be
formed of sheet metal. In some cases, venting holes may be
formed in the sub-chassis 170 to allow for thermal ventilation
into the inner portion of the housing 130. Other cooling
devices (e.g., heat sinks, etc.) might also be provided.

As shown in FIG. 5B, alignment ribs 150 are shown having
heights below a top surface of shock interface 140. This
allows, in some cases, for sub-chassis 170 to have a shape that
substantially fills a space defined by the middle walls of
chassis 165 (or, in the case of the middle walls only extending
parallel to a pair of opposing sidewalls 130a of housing 130,
a space defined by the middle walls and inner walls of shock
interface 140). In the embodiments where alignment ribs 150
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have heights substantially equal to a height of shock interface
140 (i.e., with a top surface of alignment ribs 150 flush with a
top surface of shock interface 140), sub-chassis 170 might
include slots (similar to slots 1655) that might correspond to,
and be shaped to fit about, alignment ribs 150.

The combined structure according to the various embodi-
ments as described with respect to FIGS. 5A-5C (or equiva-
lents thereof, some of which may be described with respect to
subsequent figures) are herein collectively referred to as a
“protective housing,” which might be used to protect a front
panel of an electronic device or a stand-alone electronic
device, as well as corresponding internal electronics and
other components of each device, from impacts, particulate
matter, and/or liquids. Although the figures refer to a front
panel 105 being installed within the protective housing, the
front panel 105 may denote a front panel of a stand-alone
electronic device and/or the stand-alone electronic device that
may be installed within the protective housing. Thus, any
reference to front panel 105 below may be applicable to a
stand-alone electronic device, and vice versa. FIGS. 6-8, for
example, show front panel 105 or a stand-alone electronic
device fitted within the protective housing.

FIG. 6A is a front elevation view of an example of a
portable electronic device 100, in accordance with various
embodiments. FIG. 6B is a partial sectional view of the por-
table electronic device 100, as shown along section line F-F in
FIG. 6A, in accordance with various embodiments. As shown
in FIG. 6B, front panel 105 might rest on the flat portion of
chassis 165, with the various additional electronics 175 rest-
ing within the space defined by the inner lip of chassis 165 and
sub-chassis 170. As further shown in FIG. 6A and 6B, outer
wall 1354 of overmold 135 forms a seal about a perimeter of
front panel 105a. In some embodiments (such as shown in
FIG. 6B), the outer wall 135a of overmold 135 might be
formed and disposed so as to extend in relief above surface
105a of front panel 105. In other words, the outer wall 1354 is
formed about a perimeter of front panel 105 such that front
panel 105 is recessed with respect to outer wall 135a, with
surface 1054 recessed by a distance d, below a top surface of
outer wall 135a. A top surface of sidewall 130a might be
formed, in some embodiments (such as shown in FIG. 6B), so
as to be flush with the top surface of outer wall 1354. With the
outer wall 1354 (and perhaps also sidewall 130a) so formed to
extend from surface 1054 by distance d,, the front panel 105
(as well as components such as camera 110, display 115,
buttons 125, and/or speaker 120) may be protected from
frontal impact, such as that caused when the portable elec-
tronic device 100 is dropped with the front panel 105 facing
down. Upon frontal impact, the overmold 135 (and/or hous-
ing 130) might receive the initial force of impact. In such
cases, the overmold 135 would deform to absorb (and harm-
lessly dissipate) the impact force, thus protecting the front
panel 105 (or stand-alone electronic device) and any associ-
ated additional electronics 175 housed on the chassis 165
and/or sub-chassis 170.

In some embodiments, each, or both, of the rib and slot
interface (defined by ribs 150 and slots 1655) and the tab and
notch interface (defined by tabs 155 and notches 165a) might
define a first tolerance between chassis 165 and housing 130
in a vector that is substantially normal to the open front face
of the protective housing (i.e., in a direction parallel to the
z-axis direction in FIGS. 2, 3, and 5)—where the open front
face might be defined, e.g., by the inner perimeter of inner
wall 135a of overmold 135, above chassis 165, as shown in
FIG. 5. Upon impact (such as frontal impact of the device 100,
e.g., as shown in FIG. 6), the overmold 135 might be config-
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ured to deform, allowing compliance between the chassis 165
and housing 130 to the extent of said first tolerance.

Although the overmold 135 might be used to surround and
protect a perimeter of front panel 105 (e.g., as shown in, and
described with respect to, FIGS. 1-6), a similar overmold
structure may be used to also protect display 115 directly.
Such similar overmold structure is shown, e.g., in FIGS. 7-8.

FIG. 7A is a front elevation view of an example of a
portable electronic device 100, in accordance with various
embodiments. FIG. 7B is a partial sectional view of the por-
table electronic device 100, as shown along section line G-G
in FIG. 7A, in accordance with various embodiments. As
shown in FIG. 7, the protective housing (as described with
respect to FIGS. 1-6) may further comprise display overmold
135, display chassis 165, and alignment ribs 150". Overmold
135' might comprise outer walls 1354, inner walls 1355', and
base 135¢' that are similar to, but of different (actual or rela-
tive) dimensions from, outer walls 135a, inner walls 1355,
and base 135, as described above. Display chassis 165' might
comprise a flat portion (similar to the flat portion of chassis
165), an outer lip (similar to the outer lip of chassis 165), and
a wall portion (similar to the middle wall of chassis 165,
except that display chassis 165' might forego an inner lip,
resulting in the wall portion of display chassis 165' being at
the inner edge(s)/perimeter of display chassis 165' (i.e., at a
relative position similar to the inner lip of chassis 165)). A
tab/motch structure for the display 115 might comprise
notches 1654' (which are fitted within the wall portion of
display chassis 165') and tabs 155' (which are fitted within,
and extend from, openings/cavities 165¢ of chassis 165).
Aside from their location and dimensions, notches 1654' and
tabs 155' (and openings/cavities 165¢) are otherwise similar
in form and function to notches 1654 and tabs 155 (and
openings/cavities 1405). Notches 165a' and tabs 155' might
be engaged in a manner similar to how notches 165 and tabs
155 are engaged (as described in detail above with respect to
FIG. 6). To disengage notches 1654' and tabs 155', tabs 155'
may be disengaged in a similar manner as disengagement of
tabs 155 (as discussed above), with tabs 155' being accessed
(via an appropriate tool) either through an opening resulting
from the display 115 (and other additional electronics 170)
being removed, through openings in sub-chassis 170 (ac-
cessed via cover 160), or via release mechanisms (such as
those as shown in FIGS. 10-11).

As shown in FIG. 7B, the outer wall 1354 of overmold 135
might be formed and disposed so as to extend in relief above
surface 105q of front panel 105 by a distance of d, (similar to
the structure as shown in FIG. 6B). Likewise, outer wall 1354
of display overmold 135' might be formed and disposed so as
to extend in relief above a top surface of display 115 by a
distance of d,, such that the top surface of display 115 is
recessed with respect to a top surface of outer wall 1354 of
overmold 135 (and perhaps also a top surface of sidewall
130a) by a distance of d,. With both the outer walls 1354 and
135a' so formed, the display 115 (and any display electronics
housed with display chassis 165') may be further protected
from frontal impacts (similar to the protection offered by the
embodiments, e.g., as described above with respect to FIG.
6).

In some embodiments, each, all, or any combination, of a
primary rib and slot interface (defined by ribs 150 and slots
165b), a secondary rib and slot interface (defined by ribs 150"
and slots (not shown) in display chassis 165"), a primary tab
and notch interface (defined by tabs 155 and notches 1654),
and a secondary tab and notch interface (defined by tabs 155'
and notches 1654') might define a second tolerance between
chassis 165 and housing 130 and between display chassis 165"
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and chassis 165/sub-chassis 170 in a vector that is substan-
tially normal to the open front face of the protective housing
(i.e., in a direction parallel to the z-axis direction in FIGS. 2,
3, and 5)—where the open front face might be defined, e.g.,
by the inner perimeter of inner wall 135a of overmold 135
and/or by the inner perimeter of inner wall 1354' of overmold
135", above chassis 165. Upon impact (such as frontal impact
of'the device 100, e.g., as shown in FIG. 7), the overmold 135
and/or overmold 135' might be configured to deform, allow-
ing compliance between the chassis 165 and housing 130 and
between display chassis 165' and chassis 165/sub-chassis 170
to the extent of said second tolerance.

According to some embodiments, the primary rib and slot
interface (defined by ribs 150 and slots 1654) and the primary
tab and notch interface (defined by tabs 155 and notches
165a) might define a third tolerance between chassis 165 and
housing 130 in the vector that is substantially normal to the
open front face of the protective housing. The secondary rib
and slot interface (defined by ribs 150" and slots (not shown)
in display chassis 165") and the secondary tab and notch
interface (defined by tabs 155' and notches 1654") might
define a fourth tolerance between display chassis 165' and
chassis 165/sub-chassis 170 in the vector that is substantially
normal to the open front face of the protective housing. Upon
impact (such as frontal impact of the device 100, e.g., as
shown in FIG. 7), the overmold 135 might be configured to
deform, allowing compliance between the chassis 165 and
housing 130 to the extent of said third tolerance. Separately or
concurrently, the overmold 135' might be configured to
deform, allowing compliance between the display chassis
165' and chassis 165/sub-chassis 170 to the extent of said
fourth tolerance.

FIG. 8A is a front elevation view of an example of a
portable electronic device 100, in accordance with various
embodiments. FIG. 8B is a partial sectional view of the por-
table electronic device 100, as shown along section line H-H
in FIG. 8A, in accordance with various embodiments. As
shown in FIG. 8, overmold 135 might form a perimeter seal
about a perimeter of display 115 (similar to overmold 135' in
FIG. 7). As shown in FIG. 8B, front panel 105 might be
integrally formed with housing 130, with a curved portion
130¢ joining front panel 105 with sidewalls 130a (similar to
curved portion 130c¢ joining rear panel 1305 with sidewalls
130a, as described above with respect to FIG. 3B). The struc-
ture of the embodiments as shown in FIG. 8 might otherwise
be similar in form and function to that as shown in FIGS. 1-7.

In the preceding figures, shock interface 140 is shown
parallel with each of the four sidewalls 130a of housing 130.
However, the various embodiments are not so limited. Shock
interface 140 may comprise structures parallel to two oppos-
ing sidewalls 130q (rather than all sidewalls 130q), e.g., as
shown in FIG. 9. FIG. 9A is a front elevation view of an
example of ahousing 130 for a portable electronic device 100,
in accordance with various embodiments. F1G. 9B is a partial
sectional view of the housing 130, as shown along section line
I-Iin FIG. 9A, in accordance with various embodiments. As
shown in FIG. 9, shock interface 140 might comprise two
portions, each parallel to a sidewall 130a, the two portions on
opposite sides of housing 130. Each portion of shock inter-
face 140 might comprise one or more support ribs 145, one or
more alignment ribs 150, and one or more tabs 155 (that at
least partially fit within cavities 1405). The form and structure
of the overmold 135, front panel 105 (including camera 110,
display 115, speaker 120, and buttons 125), additional elec-
tronics 175, and the chassis assembly (including chassis 165
and sub-chassis 170) might otherwise be similar to those as
described above with respect to FIGS. 1-8.
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In some embodiments, a single cover 160 (as shown, e.g.,
in the embodiments of FIGS. 3 and 4) may be used to cover
access to an interior portion of housing 130. However, the
various embodiments are not so limited. Multiple covers 160
may be provided in rear panel 1305 to provide covered access
to an interior portion of housing 130, particularly, to provide
access to each of tabs 155 (such as to disengage 155 for
releasing the chassis assembly as discussed above with
respect to FIG. 5) or provide access to electronics housed
within housing 130. In alternative embodiments, covers 160
may be omitted, while one or more side panels ofhousing 130
are configured to be engageably removable, as shown, e.g., in
FIG. 10.

FIG. 10A is a front elevation view of an example of a
housing 130 for a portable electronic device 100, in accor-
dance with various embodiments. FIGS. 10B and 10C are
partial sectional views of the housing 130 illustrating differ-
ent positions of release mechanism 190, as shown along sec-
tion line J-J in FIG. 10A, in accordance with various embodi-
ments. In some embodiments, as shown, e.g., in FIG. 10,
housing 130 might comprise one or more detachable side-
walls 130d. Detachable sidewalls 1304 may comprise struc-
tures that are configured to engage with corresponding struc-
tures in shock interface 140, sidewalls 130c¢, rear panel 1305,
and/or other portions of housing 130. Such structures might,
in some examples, be similar to the notch/tab structures and/
or the slot/rib structures, both as described above. For
example, each removable sidewall 1304 might comprise at
least two walls 180 (similar to the middle wall of chassis 165).
Like the middle wall of chassis 165, each wall 180 might
comprise a notch 180a, which might engage with one of tabs
155" of shock interface 140, in a similar manner as described
above with respect to tabs 155 and notches 165a.

For example, when a detachable sidewall 1304 is slid into
place in the housing 130 (i.e., in a direction parallel to the
y-axis in FIG. 10A), so as to close the openings in the housing
130 caused by detached or removed sidewalls 130d, guides
130e—which might be affixed to an inner surface of sidewalls
130a and/or rear panel 1305, while extending beyond
exposed edges of the housing 130 (as shown, e.g., in FIG.
10A)—might be used to ensure that detachable sidewall 1304
is slotted appropriately (i.e., such as to be aligned) with
respect to the remainder of the housing 130. Some embodi-
ments may include a water-proof seal between sidewall 130a/
rear panel 1305 and detachable sidewall 1304 (as understood
by those skilled in the art), so as to prevent entry of any
particulate matter and/or liquids into housing 130 through the
interface between detachable sidewall 130d and the remain-
der of housing 130. Concurrent with guides 130e keeping
sidewall 1304 aligned with the remainder of housing 130,
wall 180 might apply a force directed inward (i.e., along the
y-axis direction) and/or in a direction into cavity 140¢ (i.e.,
along the x-axis direction), which might cause tabs 155" to
bend inward into opening/cavity 140c¢ within shock interface
140 (in a manner as discussed above). As tabs 155" encounter
notches 180a in wall 180 (such as when sidewalls 1304 and
sidewalls 130a/rear panel 1305 make contact with each
other), the force ceases to be applied by wall 180, resulting in
the tabs 155" returning to their original shape and position
before encountering the force. As with tabs 155, a flat portion
of each tab 155", which is generally parallel with at least an
inner surface (i.e., surface that is closest to the interior of
housing 130) of each notch 180a, might prevent the wall 180
(and the entire detachable sidewall 1304) from being
removed from housing 130 (i.e., along the y-axis direction).

To remove detachable sidewall 1304 from housing 130,
e.g., tabs 155" might be disengage. In some embodiments, a
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tool, such as a screw driver or a custom tool, etc., might be
used to apply the force discussed above. Such a tool, in some
cases, might access the interior of housing 130 via cover 160
(not shown in FIG. 10, but shown in FIGS. 3, 4, and 9). In
other embodiments, fixed structures (including, but not lim-
ited to, release mechanism 190 (and associated components))
may be utilized. According to some embodiments, detachable
sidewalls 1304 might further comprise one or more release
mechanisms 190, which might be configured to apply the
force necessary to disengage tab 155", without a user having
to reach within housing 130 using a tool external to housing
130.

Release mechanism 190, in some cases, might include a
track 185, a slider 190q, a striker 1905, a spring 195, and a
spring retaining wall 195q. In some embodiments, slider
1904, a portion of which may be external to housing 130 (and
configured to be actuated by a user’s finger), might be con-
figured to move along track 185. Some embodiments may
include a water-proof (or water-resistant) seal between slider
190a and track 185, such that particulate matter and/or liquids
may not enter housing 130 through release mechanism 190.
Striker 1905 might be mounted on slider 190a, so as to move
together with slider 1904. Spring 195 might be positioned so
as to be biased between striker 1905/slider 190a and a spring
retaining wall 195a (which might be positioned close to shock
interface 140). In some embodiments, one end of spring 195
might be affixed to one of striker 1905 or slider 190a, while
the other end of spring 195 might be affixed to retaining wall
195a. In alternative embodiments, the other end of spring 195
might be affixed to shock interface 140 directly, with retain-
ing wall 195a omitted. In the stable state, spring 195 causes
slider 190a/striker 1905 to be at a position along the track 185
that is furthest from shock interface 140. When a user causes
slider 190a to move toward shock interface 140—i.e., by
pushing slider 190qa against spring 195 using his or her fin-
ger—striker 1905 (mounted on slider 190a) might be caused
to move along the x-axis direction toward tab 155", to even-
tually pass through notch 1804, to apply a force against tab
155", in a direction into cavity 140c. When tab 155" is pushed
into cavity 140c¢, detachable sidewall 1304 might be able to be
moved along the y-axis direction away from housing 130. In
some embodiments, a user might hold slider 190« such that
striker 1905 holds tab 155" in cavity 140c¢ while detachable
sidewall 1304 is being moved along the y-axis direction, until
tab 155" is no longer in line with notch 180a (i.e., with a
portion of wall 180 maintaining the x-axis directional force
against tab 155"). With wall 180 holding tab 155" within
cavity 140c, the user may release his or her hold on slider
190a, resulting in spring 195 pushing or resetting slider 190a
to its rest or stable state within the track 185 (i.e., when spring
195 returns or expands to its uncompressed state).

FIG. 11A is a front elevation view of an example of a
housing 130 for a portable electronic device 100, in accor-
dance with various embodiments. FIGS. 11B is a partial
sectional view of the housing 130 with release mechanisms
190, as shown along section line K-K in FIG. 11A, in accor-
dance with various embodiments. As shown in F1G. 11, rather
than using an external tool to disengage tabs 155 from notches
1654 of the middle wall of chassis 165 when the chassis is
engaged with the shock interface 140 (e.g., as shown in FIGS.
5-8), one or more release mechanisms 190 (similar to those
shown in, and described with respect to, FIG. 10) might be
provided within housing 130 to disengage tabs 155 from
notches 165a. In some embodiments, each release mecha-
nism 190 might comprise track 185, slider 190a configured to
move along track 185, striker 1905 mounted on slider 190a,
spring retaining wall 195qa, and spring 195 having one end
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affixed to retaining wall 1954 and the other end aftixed to one
of striker 1905 or slider 190a. Each release mechanism 190,
in some embodiments, might be individually actuated to
release each tab 155. In other embodiments, two or more
release mechanisms 190 (each of which might comprise track
185, slider 190a, striker 1905, spring retaining wall 1954, and
spring 195) might be linked, e.g., by connector 190c, such
that actuation of one release mechanism 190 causes other
release mechanisms 190—that are connected via connector
190c¢ with the actuated release mechanism 190—to concur-
rently be actuated. Connected release mechanisms 190, in
some embodiments, might comprise only one slider 1904 that
extends through a bottom portion of rear panel 1305 for a user
to actuate, while the other sliders 190a of the other connected
release mechanisms 190 might only have an internal slider
190a that is inaccessible from outside housing 130 (except,
perhaps, through cover 160 or through an opening left by
removal of detachable sidewall 1304). In some cases, con-
nected release mechanisms 190 might comprise only one
spring 195 (and spring retaining wall 195q), i.e., for the
actuated release mechanism 190, while the connected release
mechanisms 190 might omit the spring 195 and retaining wall
195a.

To disengage the chassis assembly from shock interface
140 (and thus from housing 130), a user might use his or her
finger to push slider 190a along track 185, against the spring
force of spring 195, such that striker 1905 pushes tab 155
(through notch 165a) into cavity 1405. At this point, the
chassis assembly may be moved along the z-axis direction
(e.g., by pushing up against the sub-chassis 170 through cover
160 or by lifting chassis assembly through a front opening of
housing 130), while striker 1905 holds tab 155 in cavity 1405,
until movement of the chassis assembly is stopped by striker
190 against a lower inner surface of notch 1654. At this point,
the middle wall of chassis 165 might align with a portion of
tab 155, such that the middle wall holds tab 155 within cavity
1406. With the middle wall of chassis 165 holding tab 155 in
place, the user may release his or her hold on slider 190a,
resulting in the spring 195 expanding to its pre-compressed
(i.e., stable) state, which pushes the slider 190a (together with
striker 1905) along track 185 to its rest or stable state at the
opposite end of track 185 (furthest from shock interface 140).

Although FIGS. 3-8 illustrate embodiments without any
built-in release mechanisms, such embodiments may incor-
porate any of the examples of release mechanism 190 as
shown in, and described with respect to, FIGS. 10 and 11. By
the same token, any configuration of the cover(s) 160 as
shown in the figures and described above may be imple-
mented in any embodiment of the portable electronic device
100. Similarly, although one particular type of configuration
of each of the tab/notch structure and the slot/rib structures is
shown in the figures and described above, any configuration
of the tab/notch structure (or equivalent engagement/locking
structure) and any configuration of the slot/rib (or equivalent
alignment structure) may be implemented in place of the
specific examples as shown (which are merely exemplary and
not intended to limit the scope of the embodiments).

For example, instead of the tab 155 structure as shown, a
spring-loaded tab (which might, for example, have a flat base
and a curved or angled wall) might be installed within cavity
140 together with a spring; in such a case, retaining structures
on the spring-loaded tab and at the opening of cavity 140
might be provided to prevent the spring-loaded tab from
being inadvertently expelled from cavity 140. The spring-
loaded tab would otherwise function in a similar manner as
tab 155.
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In some embodiments, instead of the release mechanism
190 as shown and described, a spring-loaded flat plate (having
a notch similar to notch 165a) might be provided that is
configured to slide along tracks built into the shock interface
140, the spring-loaded flat plate being sandwiched between
the middle wall of chassis 165 and the shock interface 140.
The spring-loaded flat plate might be configured to be thin
enough to allow tabs 155 to perform its function of securing
chassis 165 in place, while being strong enough to resist easy
breakage (i.e., by being made of metal, such as steel, alumi-
num, copper, etc., or of certain resilient plastics, etc.). Spring-
loaded plate assembly, which might comprise the spring-
loaded plate and the tracks, might further comprise a retaining
wall that may be flush with a top surface 140a of shock
interface 140, with one or more springs biased between (and
affixed to each of) a bottom portion of the flat plate and the
inner surface of rear panel 13056. The spring-loaded plate
assembly may additionally comprise a pull-tab or other hand
grip, or levered switch that is coupled to the flat plate through
rear panel 1305 (perhaps with appropriate water-proofing or
particulate-resistant seals provided therewith). In operation, a
user might cause the flat plate to move downward (along the
track) against the spring force, e.g., by pulling on the hand
grip situated external to the housing 130, such that a top
portion of the notch engages tab 155, such that tab 155 might
disengage from notch 1654 of chassis 165.

In some embodiments, the levered switch might comprise
a generally rectangular (or U-shaped) frame having a handle
portion at one longitudinal end (or the flat/curved part of the
U-shape), an attachment portion at the other end (or the tips of
the U-shape), and a middle portion configured to be coupled
with the flat plate via an interface material (which might be
rigid or flexible, be part of the flat plate, or be separate from
(vet affixed to) the flat plate) that extends through (the water-
prooflayer in) rear panel 1305. The attachment portion might
be fixed in place in the exterior surface of rear panel 1305,
such that pulling the handle portion might cause the levered
switch to rotate about the attachment portion, thus causing the
middle portion to pull on the interface material, which causes
the flat plate to move downward against the spring, thereby
engaging tab 155. In some cases, a track along an inward
facing portion of the arms of the frame from the middle
portion to the handle portion (or to a position close to the
handle portion) may be provided along which an attachment
mechanism of interface material (to the frame) might move as
the frame is rotated; in such cases, the interface material
might be configured to only be able to move in a direction
substantially parallel to the z-axis direction.

Alternatively, the attachment portion might be fitted within
a track in the surface of rear panel 1305, such that when the
handle portion is pulled, the levered switch might rotate gen-
erally about the middle portion that is affixed to the interface
material, with the attachment portion sliding along the track
toward the a portion of the interface material that is pulled
from within the housing 130; in such cases, the interface
material might only be able to move in a direction substan-
tially parallel to the z-axis direction. As the interface material
is pulled from within the housing 130 (e.g., through the water-
proof layer), the flat plate might be pulled downward to
engage tab 155.

As with the connected release mechanisms 190 as shown
in, and discussed with respect to, FIG. 11, any of the alterna-
tive release mechanisms discussed above (which might be
otherwise individually actuated) may likewise be connected,
such that actuating one might cause connected release mecha-
nisms to concurrently be actuated.
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Although arib and slot interface system is described above
(and shown in the various figures), the various embodiments
are not so limited. Other alignment interfaces—including, but
not limited to a post and hole interface system or a corner post
and slot interface system, etc.—may be implemented. In a
post and hole interface system, for example, posts on the
chassis 165 might align with and fit within holes set in the
shock interface 140 (or in raised blocks affixed to rear panel
13054). In a corner post and slot interface, in some examples,
posts may be fitted into inner corners of a closed-loop shock
interface 140 (e.g., as shown in FIG. 3) or into corners
between shock interface 140 and sidewall 130a of housing
130 (facing an inner portion of housing 130), with appropriate
slots located in the middle wall of chassis 165. The posts (and
corresponding hole or slot) in either of these embodiments
may be of any cross-sectional shape (including, but not lim-
ited to, circle, ellipse, square, rectangle, triangle, any poly-
gon, any curved shape, or any combination of these shapes).

Although the embodiments as shown in, and described
with respect to FIGS. 1-11, are generally configured so as to
provide access to an inner portion of housing 130 (e.g., via
cover 160, sidewalls 1304, etc.), with chassis 165 configured
to be removably engaged with shock interface 140, the vari-
ous embodiments are not so limited. In some embodiments,
for example, the electronic device 100 may be intended to
have an interior portion that is inaccessible to consumers. In
such embodiments, cover 160, detachable sidewalls 1304,
release mechanism 190, and associated components may be
omitted, leaving an integral housing 130 together with chassis
165 and sub-chassis 170 fitted with overmold 135, which is
supported on shock interface 140 (and support ribs 145) and
aligned and connected to the shock interface 140 (via an
alignment interface and connection interface, respectively),
with front panel 105 (and additional electronics 175) fitted on
the chassis 165 and/or sub-chassis 170, and with the over-
mold 135 forming a perimeter seal about the front panel 105.

While certain features and aspects have been described
with respect to exemplary embodiments, one skilled in the art
will recognize that numerous modifications are possible. For
example, the methods and processes described herein may be
implemented using hardware components. Further, while
various methods and processes described herein may be
described with respect to particular structural and/or func-
tional components for ease of description, methods provided
by various embodiments are not limited to any particular
structural and/or functional architecture but instead can be
implemented on any suitable hardware. Similarly, while cer-
tain functionality is ascribed to certain system components,
unless the context dictates otherwise, this functionality can be
distributed among various other system components in accor-
dance with the several embodiments.

Moreover, while the procedures of the methods and pro-
cesses described herein are described in a particular order for
ease of description, unless the context dictates otherwise,
various procedures may be reordered, added, and/or omitted
in accordance with various embodiments. Moreover, the pro-
cedures described with respect to one method or process may
be incorporated within other described methods or processes;
likewise, system components described according to a par-
ticular structural architecture and/or with respect to one sys-
tem may be organized in alternative structural architectures
and/or incorporated within other described systems. Hence,
while various embodiments are described with—or with-
out—certain features for ease of description and to illustrate
exemplary aspects of those embodiments, the various com-
ponents and/or features described herein with respect to a
particular embodiment can be substituted, added and/or sub-
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tracted from among other described embodiments, unless the
context dictates otherwise. Consequently, although several
exemplary embodiments are described above, it will be
appreciated that the invention is intended to cover all modi-
fications and equivalents within the scope of the following
claims.

What is claimed is:

1. An electronic device, comprising:

a housing defining an open front face;

a chassis disposed within the housing, the chassis being in
communication with the housing though a rib and slot
interface, and the chassis being affixed to the housing
with a tab and notch interface, both the rib and slot
interface and the tab and notch interface defining a tol-
erance between the chassis and the housing in a vector
substantially normal to the open front face;

a panel disposed within the open front face of the housing
and affixed to the chassis; and

a deformable elastomer overmold surrounding a perimeter
of the panel and disposed between at least a portion of
the chassis and at least a portion of the housing, the
overmold being configured to provide a perimeter seal
around the panel and to deform upon a frontal impact to
the panel, allowing compliance between the chassis and
the housing to the extent of the tolerance;

wherein the chassis comprises a lip around an outer perim-
eter thereof, wherein the deformable elastomer over-
mold includes a U-shaped structure configured to fit
around the lip.

2. An electronic device, comprising:

a housing defining an open front face;

a panel disposed within the open front face of the housing;

a first deformable overmold surrounding at least a portion
of a perimeter of the panel and disposed between at least
a portion of the panel and at least a portion of the hous-
ing, wherein the first deformable overmold is configured
to provide a perimeter seal around the panel and to
deform upon a frontal impact to at least one of the panel,
the housing, or the first deformable overmold; and

a chassis disposed within the housing, wherein the chassis
is in communication with the housing though an align-
ment interface, the chassis being affixed to the housing
with a connection interface, both the alignment interface
and the connection interface defining a tolerance
between the chassis and the housing in a vector substan-
tially normal to the open front face, wherein the first
deformable overmold is further disposed between at
least a portion of the chassis and at least a portion of the
housing, and further configured to deform upon the fron-
tal impact to the at least one of the panel, the housing, or
the first deformable overmold, while allowing compli-
ance between the chassis and the housing to the extent of
the tolerance;

wherein the chassis comprises a lip around an outer perim-
eter thereof, wherein the first deformable overmold
includes a U-shaped structure configured to fit around
the lip.

3. The electronic device of claim 2, wherein the panel
comprises at least one of a camera, display, speaker assembly,
or physical buttons.

4. The electronic device of claim 3, wherein the display
comprises at least one of a touch input display panel or a
non-touch-input display panel.

5. The electronic device of claim 4, further comprising a
second deformable overmold surrounding a perimeter of the
display, and disposed between at least a portion of the display
and at least a portion of the panel, the second deformable
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overmold being configured to provide a perimeter seal around
the display and to deform upon a frontal impact to the display.

6. The electronic device of claim 2, wherein the first
deformable overmold is made of a material selected from a
group consisting of elastomer, rubber, and silicone.

7. The electronic device of claim 2, wherein the alignment
interface comprises at least one of a plurality of rib and slot
interfaces, a plurality of post and hole interfaces, or a plurality
of corner post and slot interfaces.

8. The electronic device of claim 2, wherein the housing
comprises a shock interface mounted on a rear panel of the
housing, wherein the chassis comprises one or more connec-
tion walls configured to connect the chassis to the shock
interface, wherein the connection interface comprises a tab
and notch interface, the tab and notch interface comprising a
plurality of tabs formed in cavities of the shock interface and
aplurality of corresponding notches formed within the one or
more connection walls of the chassis.

9. The electronic device of claim 8, wherein the shock
interface comprises one or more support ribs extending
between the shock interface and a sidewall of the housing,
each of the one or more support ribs has a structure configured
to support the first deformable overmold when the first
deformable overmold is absorbing a force of the frontal
impact to the panel.

10. The electronic device of claim 9, wherein the lip of the
chassis extends into the housing along a direction parallel to
the vector, wherein the U-shaped structure comprises an outer
wall, an inner wall, and a base, wherein the outer wall is
disposed between the lip and the housing, the inner wall and
the outer wall sandwich the lip, and the base is disposed
between the lip and the one or more support ribs.

11. The electronic device of claim 8, wherein the housing
comprises one or more release mechanisms, each corre-
sponding to one of the plurality of tabs, wherein the one or
more release mechanisms comprise structural components
configured to disengage the plurality of tabs from the plural-
ity of notches, allowing the chassis to be disengaged from the
housing.

12. The electronic device of claim 11, wherein the one or
more release mechanisms comprises at least one of a plurality
of striker release systems or a plurality of plate release sys-
tems.

13. The electronic device of claim 12, wherein each of the
plurality of striker release systems comprises a track formed
in the rear panel of the housing, a slider configured to move
along the track and having a portion accessible from an exter-
nal portion of the housing, a striker mounted to the slider
configured to actuate one of the plurality of tabs when the
slider is moved from a first position in the track to a second
position in the track, and a spring biased between the slider
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and a retaining wall, wherein said spring, when unbiased,
returns the slider to the first position from the second position,
wherein the retaining wall includes one of an inner wall of the
shock interface and a retaining block mounted to an inner
surface of the rear panel of the housing.

14. The electronic device of claim 12, wherein each of the
plurality of plate release systems comprises a track formed in
an inner wall of the shock interface, a retaining block formed
near a top surface of the shock interface at one end of the
track, a thin rigid plate configured to fit within and move
along the track between the retaining block and the rear panel
of'the housing, a spring biased between and affixed to each of
the thin rigid plate and the rear panel, wherein the thin rigid
plate comprises a plate notch formed therein corresponding to
a position of one of the plurality of tabs when the thin rigid
plate is positioned in a first position, wherein an upper inner
wall of the plate notch is configured to actuate said one of the
plurality of tabs when the thin rigid plate is moved from the
first position in the track to a second position in the track, and
wherein said spring, when unbiased, returns the thin rigid
plate to the first position from the second position.

15. The electronic device of claim 12, wherein the one or
more release mechanisms further comprises one or more
connectors affixed to at least two of the one or more release
mechanisms, such that actuation of one release mechanism
simultaneously actuates each connected release mechanism.

16. The electronic device of claim 2, wherein the housing
comprises at least one of:

four or more sidewalls, and wherein at least one sidewall of
the housing is replaceably detachable from the housing;
or

a rear panel having at least one opening therein and an
access cover corresponding to each of the at least one
opening that removably seals the at least one opening.

17. A protective housing for providing impact, water, and
particulate protection for an electronic device, the protective
housing comprising:

a housing defining an open front face;

a chassis disposed within the housing, wherein the chassis
supports the electronic device thereon, the electronic
device being disposed within the open front face of the
housing; and

an overmold surrounding at least a portion of a perimeter of
the electronic device and disposed between at least a
portion of the chassis and at least a portion of the hous-
ing;

wherein the chassis comprises a lip around an outer perim-
eter thereof, wherein the overmold includes a U-shaped
structure configured to fit around the lip.
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